duction of the aromatic bases of higher atomicity, which are at pre sent unknown. Trinitronaphtaline might thus yield a basic compound, and even the triatomic base of the phenyl-series might possibly be obtained in this manner ; for although we have not at present trinitrobenzol at our disposal, we could submit the nitro-bascs them selves to further amidation. I have satisfied myself by experi ment that phenylene-diamine may be just as well obtained by the reduction of nitraniline as of diiiitrobenzol; and it deserves therefore to be ascertained whether dinitraniline will yield the compound which would be the first aromatic triamine.
In conclusion, I may be permitted to express my best thanks to MM. Ch. Collin and Coblentz for the liberal manner in which they have furnished me the materials for the experiments described. By facilitating the scientific elaboration of the new diatomic compounds, these gentlemen have endeavoured most gracefully to acknowledge the debt of gratitude which the aniline-industry owes to theoretical inquiries in organic chemistry. I am indebted to Mr. C. E. Groves for a considerable quantity of the ethyl-bases, which he has prepared by the action of ammonia upon iodide of ethyl, in order to test on a large scale the method of separating the three compounds by means of oxalic ether*, which I January 23, 1862. have lately proposed*. This circumstance has enabled me to submit these substances, and more especially diethylamine and triethylamine, to a more thorough examination than they had hitherto received.
Reserving a detailed communication upon this subject to a future occasion, I beg leave to submit to the Royal Society a short account of some of the substances observed in the course of these experiments.
Action o f Chloracetic Ether upon Triethylamine.
A mixture of triethylamine and chloracetic ether, both carefully dried, was exposed in a sealed glass tube for several hours to a tem perature of 100°. On cooling, the mixture was found to have deposited some crystals (chloride of triethylammonium), and on opening the tube a small quantity'of a gas, burning with a green-edged flame, escaped. Repeated experiments showed that these phenomena are due to secondary reactions. The principal product of the action of chlor acetic ether upon triethylamine is the chloride of an ammonium con taining in the place of the hydrogen three equivalents of ethyl and one equivalent of a complex atom consisting of the elements which in chloracetic ether are united with the chlorine, The nature of the reaction was fixed by the analysis of the plati num-salt of this complex metal. Addition of dichloride of platinum to the aqueous solution of the product of the reaction produces a rather difficultly soluble crystalline precipitate, which by several cry stallizations may be obtained in a state of perfect purity, the platinumsalt of triethylammonium, which is exceedingly soluble, remaining in the mother-liquor. * The separation of the ethyl-bases has been since repeatedly carried out. The process, as described in the * Proceedings/ admits of a slight improvement. I pro posed to separate the mixture of diethyloxamide and diethyloxamate of ethyl by filtration, and to purify the former by recrystallization from boiling water, the latter by exposure to a temperature of 0°. The separation is simpler and more perfect by submitting the mixture at once to the action of boiling water, when diethyloxamide dissolves, the diethyloxamate of ethyl remaining as an insoluble layer floating upon the hot solution, from which it may be separated by a tapfunnel.
The new platinum-salt crystallizes in splendid, well-formed crystals of rhombic habitus. They were found to contain J C10 H 22 N 0 2 P t Cl3= [(C a H 5)3 * A ) n ] Cl, P t Cl2.
The chloride corresponding to the platinum-salt is readily obtained by the action upon it of sulphuretted hydrogen. By evaporation vacuo over sulphuric acid, it remains in the form of long needles, ex tremely soluble both in water and alcohol. From the latter solvent it may be recrystallized. The crystals, however, owing to their de liquescent character, are but little adapted for analysis. I have therefore been satisfied to corroborate the formula of the platinumsalt by the examination of the corresponding gold-compound. The gold-salt crystallizes in needles, which, since they fuse at 100°, have to be dried in vacuo.
Formula:
c" H aa NO . Au Cl = [(C" H " ) / % | | °* ) n ] Cl, Au Cla.
I have not been able to obtain the base corresponding to this series of salts. The chloride, when treated with oxide of silver, yields chloride of silver and a solution which, on evaporation, solidifies into a radio-crystalline compound. Although perfectly neutral to testpaper, this substance forms, with hydrochloric and hydriodic acids, well-defined salts which belong, however, to another series. The liquid obtained by the action of oxide of silver, in addition to the crystalline compound, contains alcohol which may be separated by fractional distillation. The crystalline substance formed under the above circumstances is rather deliquescent, and was therefore not submitted to analysis. To obtain some insight into its nature, the platinum-and gold-salts, as well as the beautifully crystallized nitrate and iodide, were examined. Their analysis has proved that these salts differ from the saline compound formed by the action of chloracetic ether upon triethylamine, by the substitution of hydrogen for an equivalent quantity of ethyl,-a difference of composition which might have been inferred from the elimination of alcohol in the pro cess of transformation.
The new set of salts containing only three equivalents of ethyl, I may, for the sake of convenience, designate them as the triethylated compounds in contradistinction to the former class, which are tetrethylated.
The platinum-salt is readily obtained by dissolving the triethylated base in hydrochloric acid, and adding dichloride of platinum. The precipitate may be crystallized from boiling water without decompo sition. The salt forms beautiful rhombic prisms of the composition C8 H " N O , P t Cla= [<c, I I , ) / CA °A n ] c i, P t Cl,.
The gold-salt crystallizes in needles difficultly soluble in cold, easily soluble in boiling water, in which they fuse. Their composi tion is analogous to th at of the platinum-salt,
The nitrate is formed by dissolving the triethylated compound in nitric acid, evaporating the solution to dryness, dissolving the residue in alcohol, and adding ether, when the salt crystallizes out in splendid needles very soluble in water. The combustion of the compound led to the formula
The only additional salt of this series which I have examined is the iodide. I t is formed by dissolving the triethylated compound in hydriodic acid, evaporating, washing the crystalline residue with strong alcohol, and recrystallizing from boiling alcohol. The crystals are generally well-form ed; they are extremely soluble in water. The composition of this salt presents some interest. Analysis proved it to contain
From the analysis of these salts it is evident th at the action of oxide of silver upon the compound of triethylamine with chloracetic ether is twofold : in the first place, the chloride is converted into the cor responding b a se ; in the second place, this base loses an equivalent of ethyl, which separates in the form of alcohol: The crystalline substance which remains after treatment of the tetrethylated chloride with oxide of silver would thus be the mon atomic base There is, however, some reason to believe that the compound is de composed in the moment of the formation, and that the crystals con tain one molecule of water less, being in fact
[ c sHj)3 ( [}• °a) n ] I o _ " } 0 = (C sIIs),(CJI1O!)N = 0 1II"NO,
The crystalline product has no alkaline reaction whatever ; moreover, we have seen the body c8h " n o 3 associated with the iodide in the compound above described.
I lav some stress upon these facts, since they would lend at once an additional interest to the compound under consideration, which would thus appear in the light of triethylated glycocoll, C8I I ]7N 0 2= C 2II 2(C3H 3)3N 0 2. It deserves to be noticed that normal glycocoll exhibits a tendency to form compounds similar in constitution to the iodide above de scribed, one of the hydrochloric acid compounds being represented by the formula [C2H "N 02]C1 + C2H5 n o 2.
The new triethylated compound, whatever its constitution may be, is remarkable for its stability. Ebullition with the strongest potash is without effect upon it. I have boiled it with fuming nitric acid for hours without producing any alteration. A current of nitrous acid passed through the nitric acid solution leaves it unchanged. Evaporated to dryness, the residue gave, with hydrochloric acid and platinum-or gold-solution, the original platinum-and gold-salts.
When submitted to the action of heat, the triethylated compound is entirely decomposed. A powerful alkaline liquid distils, whilst a charred residue remains behind. rlh e alkaline distillate contains a highly volatile base, forming with hydrochloric acid and dichloride of platinum a rather soluble salt. I infer from some preliminary platinum-determinations that the base thus obtained is by no means triethylamine. Further experiments are necessary to clear up the 2 Q VOL. XI.
nature of this substance, the examination of which is likely to throw some light on the constitution of the compound whence it is derived.
Action o f Chloracetic Ether upon Triethylphosphine.
The reactions which I have described were also applied to triethylphosphine. Repetition of all the phenomena previously observed with triethylamine. Triethylphosphine and chloracetic ether com bine with evolution of heat and formation of a brownish liquid of considerable consistency. I f somewhat larger quantities are to be mixed, it is desirable to moderate the action by the presence of a volume of anhydrous ether, equal or greater than the aggregate bulk of the two liquids. Dissolved in water, separated by filtration or di stillation from the excess of chloracetic ether employed, and mixed with dichloride of platinum, the new chloride furnishes a beautifully crystallized platinum-salt, which, after several crystallizations from boiling water, exhibits the composition Submitted to the action of oxide of silver, the chloride contained in this platinum-salt undergoes the same change which was observed in the corresponding nitrogen compound, I t is scarcely necessary to point out the perfect analogy of the new phosphoretted compounds with the corresponding bodies in the nitro gen-series. Whatever view be entertained of the latter, must also be taken regarding the former. Conceived in the anhydrous condition, the product obtained by the action of oxide of silver upon the chloride may be considered as phosphoretted glycocoll with three equivalents of ethyl in the place o f three of hydrogen,
The phosphoretted compound resembles in its properties the sub stance derived from triethylamine. The aqueous solution, when evaporated in vacuo, solidifies into a. radiated crystalline mass. I Qi H ,7 POa= C 3 H a (C3 H e)3 POa.
have been satisfied to fix the composition of this body by the analysis of the well-crystallized platinum-salt, which was found to contain C_ H " P 0 2. P t C l,= [ ( C a H ,), °') p ] cI, Pt Cla> and by that of the iodide. The latter was formed by precipitating the platinum-salt by sulphuretted hydrogen, decomposing the chloride formed in this manner by oxide of silver, and dissolving the triethylated compound in hydriodic acid. The solution was evaporated to dryness, the residue washed with absolute alcohol and recrystallized from the same liquid. This iodide is more soluble and less beautiful than the corresponding compound in the nitrogen-series. Analysis showed, however, that it has an analogous composition, viz. Whatever view may be taken respecting the composition of the compounds described in the preceding pages, it is obvious that chloracetic ether, in its action on triethylamine and triethylphosphine, exhibits the deportment of one molecule of hydrochloric acid, and that the complex atom, C4H 70 3= C 2H a (C2H 5) 0 2, which in chloracetic ether is united with one equivalent of chlorine, represents in the compounds thus produced one equivalent of hydrogen. These substances are ammonium-salts of double substitution, the compound atom, which replaces one of the hydrogen equivalents of the ammonium, containing itself an equivalent of ethyl, substituted in this atom for the hydrogen originally present.
Compounds of a similar construction have been previously obtained. In his beautiful researches on the amidic acids, M. Cahours has proved that the ethers of benzamic, toluylamic, and cuminamic acids exhibit the same tendency to combine with acids which characterizes the amidic acids themselves. In these ethers the ethyl-atom may be exchanged at pleasure for hydrogen and metals j it obviously has been introduced into the molecular system of these bodies by what may be called a secondary substitution. The constitution of the compounds obtained from the first salts by the action of oxide of silver is less transparent. It may be that there is between these two classes a relation similar to that which obtains between amidic ethers 2 Q 2 and amidic acids. B ut they may be, as I have pointed out, inter preted in another way. The question thus presented is accessible to experiment, being capable of solution in a variety of w ays; and it appears useful to postpone further speculation upon this subject until it may be raised upon a broader experimental foundation. In a former paper " On the Influence of Physical Agents on the development of the Tadpole of the Triton and the Frog," which the Royal Society honoured with a place in the Philosophical Transac tions for 1850, experiments were detailed to prove that the ovum of the frog (the Rana temporaria) underwent its meta absence of light, contrary to the experiments of D r. W . F. Edwards of Paris, related in his work ( On the Inf on Life.5 M y most satisfactory experiment was made in a rock cellar 30 feet deep, where no solar light ever en tered ; the mean temperature of the cellar was 51° F ahr.,-I believe, the lowest temperature at which the transformation could be effected.
The ova of the frog, ju st deposited, were placed in the cellar on the 11th of M arch, and on the 31st of October the first was fully developed in the form of a fro g ; while other ova deposited on the same day, which were placed in a shady part of a room at 60° Fahr. and covered with several folds of black calico, were fully developed on M ay 22nd, twenty-three weeks earlier than those in the cellar.
The experiment proved th at the development of the frog depended upon the tem perature, and not upon the presence of light. I found by other experiments th at those in the light, and those deprived of light, were equally developed if placed at the same temperature. I observed th at an excess of light retarded the development.
1.
On the Influence o f L ight on the Ovum. My former experiments not being parallel with those of Dr. Edwards, I was desirous of following his steps. Dr. Edwards says, in his work
